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about one-fifteenth as much as air. It is an elementary substance, and is without smell or taste.
In combination with air, hydrogen is highly inflammable and explosive, and it burns with a non-luminous flame of very high temperature. This quality is utilized in the hydrogen blow-pipe.
The danger of fire is the chief menace to airships, and elaborate precautions have to be taken to prevent the sparks from the motor coming into contact with escaping gas. This gives to lighter-than-air craft their particular weakness and vulnerability, and there is no means at present known of completely avoiding the danger. In the later Zeppelin airships, however, the space between the gas-containers and the outer case was filled by the inert gases discharged from the cylinders of the petrol engines. This promised a certain amount of protection, but failed to fulfil the promise, as was shown in the destruction of more than one of these craft by bombs.
Coal gas has, approximately, one-half the specific gravity of air. Its weight varies according to its degree of purity. The weight of the air, under different conditions of atmospheric pressure, varies also. But for ordinary ballooning we can assume that coal gas is half the weight of air.
A toy balloon containing ordinary lighting gas, which is not, as a rule, pure coalgas, but a mixture of coal and water gas of a very inferior quality for balloon purposes, will ascend into the air to a considerable height. Even this small amount of gas is sufficiently buoyant to lift the weight of the envelope which encloses it. And it will ascend until it reaches an altitude where the weight of the surrounding air is not more, volume for volume, than that of the gas plus the weight of the envelope. As a matter of fact, the toy balloon will almost certainly burst ere it reaches that height.